Individuals acting as surrogate decision makers for critically ill patients frequently struggle in this role and experience high levels of long-term psychological distress. Prior interventions designed to improve the sharing of information by the clinical team with surrogate decision makers have demonstrated little effect on surrogates' outcomes or clinical decisions. In this report, we describe the study protocol and corresponding intervention fidelity monitoring plan for a multicenter randomized clinical trial testing the impact of a multifaceted surrogate support intervention (Four Supports) on surrogates' psychological distress, the quality of decisions about goals of care, and healthcare use. We will randomize the surrogates of 300 incapacitated critically ill patients at high risk of death and/or severe long-term functional impairment to receive the Four Supports intervention or an education control. The Four Supports intervention adds to the intensive care unit (ICU) team a trained interventionist (family support specialist) who delivers four types of protocolized support-emotional support; communication support; decisional support; and, if indicated, anticipatory grief support-to surrogates through daily interactions during the ICU stay. The primary outcome is surrogates' symptoms of anxiety and depression at 6-month follow-up, measured with the Hospital Anxiety and Depression Scale. Prespecified secondary outcome measures are the Patient Perception of Patient Centeredness Scale (modified for use with surrogates) and Impact of Event Scale scores at 3-and 6-month follow-up, respectively, together with ICU and hospital lengths of stay and total hospital cost among decedents. The fidelity monitoring plan entails establishing and measuring adherence to the intervention using multiple measurement methods, including daily checklists and coding of audiorecorded encounters. This approach to intervention fidelity may benefit others designing and testing behavioral interventions in the ICU setting.
Annually, the short-and long-term health of millions of patients is threatened by critical illness (1) . Most intensive care unit (ICU) patients at high risk of death or severe disability are incapacitated by their illness, and therefore clinicians turn to patients' family members or other loved ones to participate in making decisions about goals of care (2) . However, there are two welldocumented problems with surrogate decision-making in ICUs. First, family members often experience high levels of psychological distress during the ICU experience, and these symptoms of anxiety and depression become persistent for a large subgroup of surrogates (3) (4) (5) . Second, inadequate discussion of prognosis, patient values, and treatment options often leads to poorly informed decisions that do not reflect the patient's values or preferences (6) (7) (8) (9) and frequently results in overtreatment that contributes to the high costs of medical care at the end of life.
Despite the scope of the problems affecting surrogates in ICUs, there is little evidence from randomized trials about how to mitigate surrogates' psychological distress or how to improve the quality of decision-making about goals of care in ICUs. Prior studies of interventions that focused on better information sharing with surrogates found no effect on end-of-life decisions; these studies did not assess the intervention's impact on psychological distress (10, 11) . A growing body of research suggests that improving outcomes may require going beyond providing better information to surrogates to also attend to the emotional and psychological difficulty of the experience (10) (11) (12) . We therefore developed and pilot tested the Four Supports intervention (13) .
The intervention uses trained interventionists, working as members of the ICU clinical team, to deliver communication support, decision support, and emotional support, together with anticipatory grief support to the surrogates of critically ill adults. We hypothesize that by addressing both their emotional and informational needs, surrogates' long-term psychological distress will be lessened while the quality and patient centeredness of their decisionmaking will be improved.
In this article, we outline the study protocol for the Four Supports Trial following the CONSORT (Consolidated Standards of Reporting Trials) framework for trials of nonpharmacological treatments (14) . We provide a detailed description of the intervention, the study protocol, our program to monitor and maintain intervention fidelity, strategies we use in trial conduct, and a brief discussion of several key design decisions. This level of detail will enable others to reproduce the intervention should the trial results be positive.
Methods Trial Design
This study is a patient-level, equally randomized, parallel-group superiority trial comparing the Four Supports intervention with an education control. Our primary outcome for the trial, on which we based our sample size and power calculations, is the Hospital Anxiety and Depression Scale (HADS) (15) score among surrogates at 6-month follow-up. The HADS was chosen for its reliability, its ecological and face validity, and the low level of respondent burden it imposes. In addition to mitigating surrogates' psychological symptom burden, we designed the intervention to improve the quality of decisions in the setting of advanced critical illness. We therefore measure secondary outcomes that assess dimensions of decision-making quality, patient outcomes, and healthcare use.
Study Setting
We recruit patients from six ICUs in two hospitals within the University of Pittsburgh Medical Center health system, one a 735-bed quaternary care regional referral center that serves as the university's primary teaching hospital and the other a 495-bed academically affiliated tertiary care center, serving a local urban population with a strong charity focus. Among the ICUs selected at the regional referral center are the neuroscience ICU, neurotrauma ICU, and surgical trauma ICU, all of which follow a model of comanagement by the intensivist and the surgical/subspecialist team. At the tertiary care center, we enroll in the trauma burn ICU, cardiovascular ICU, and medical ICU. The trauma burn and cardiovascular ICUs use a comanagement model with care provided by the intensivist and surgical/ subspecialist team. The medical ICU employs two models: A closed staffing model is used for medical patients, and comanagement by the intensivist and surgical/subspecialist team is used for neurosurgical and stroke patients. We chose this diversity of ICU types because it is representative of the various clinical contexts in which surrogate decisionmaking typically takes place, thereby enhancing the generalizability of study findings. Approval for this study was granted by the University of Pittsburgh Human Research Protection Office (approval PRO13060415).
Study Sample and Eligibility Criteria
Patients. Patients are eligible if they are 21 years of age or older, lack decisional capacity as judged by the treating physician, and are judged by the treating physician to have a greater than 40% risk of dying and/or a greater than 40% risk of new long-term functional impairment, defined as being "dependent upon others for more than 2 activities of daily living" 6 months from the time of screening. Patients are ineligible if they lack a surrogate decision maker, have been listed for organ transplant, are incarcerated, or have had a decision for comfort-focused care made before the time of screening.
Surrogates. We enroll one primary surrogate and up to three additional surrogates per patient. The primary surrogate is determined by the patient's advance directive or, in the absence of a directive, by using the hierarchy delineated by Pennsylvania state law. Additional surrogates are identified by asking the primary surrogate to identify those who would be included in decision-making for the patient. We chose to allow multiple surrogates per patient to capture the clinical reality that multiple individuals often share the responsibility of surrogate decisionmaking (16) (17) (18) . Exclusion criteria are being younger than 18 years of age, being nonEnglish speaking, and having physical or cognitive deficits that prevent the individual from completing questionnaires.
Physicians. We enroll the eligible patient's attending physician. If the attending physician rotates off service while the patient is still in the ICU, we enroll the attending physician who takes over care. We exclude physicians who are study investigators.
Participant Screening and Recruitment
Research staff perform daily screening in the electronic medical record for patients with a Glasgow Coma Scale (19) (20) score to assist in the determination of mortality risk. We use a threshold APACHE II score greater than or equal to 22 for mortality risk because an APACHE II score of 20-24 corresponds to an approximate 40% risk of in-hospital mortality for the nonoperative ICU patient population (20) .
Using a standardized script, the bedside nurse requests permission for the research staff to describe the study to eligible surrogates. All surrogates and physicians who agree to participate provide written informed consent.
Compensation
Enrolled surrogates are compensated $20 for completing the baseline questionnaire, $40 for completing the 3-month follow-up phone interview, and $40 for completing the 6-month follow-up phone interview. Enrolled physicians are compensated $10 for completing the baseline assessment.
Randomization
We randomize enrolled patients to the intervention or control arm with equal allocation using a computer-aided permuted block design, stratified by study site. Each member of the study staff who enrolls participants has a unique login to our automated randomization system. Allocation concealment is ensured because the system assigns patient participants to a study arm and provides a study identification number only after enrollment. Double blinding is not possible, given the nature of the intervention; however, all study staff who collect outcome data during long-term follow-up are blinded to allocation. In addition, only the study statistician and members of the data and safety monitoring board (DSMB) have access to unblinded data before study completion.
Intervention
The intervention is conceptually grounded in the Cognitive Emotional Decision Making framework and the Ottawa Decision Support Framework (12, 21) . The Cognitive Emotional Decision Making framework posits that medical decisions are influenced not only by cognitive and informational considerations but also by the emotional issues that arise from the health threat and from the requirement to make difficult, highly consequential decisions for a family member. The Ottawa Decision Support Framework is an evidence-based theory positing that better patient/family decisionmaking can be achieved by 1) identifying decision support needs, 2) providing tailored decision support, and 3) evaluating the decision-making process and outcomes (21, 22) . The development and pilot testing of the Four Supports intervention have been described previously (13 Table 1 , we describe the activities undertaken by the interventionist to achieve the four types of support. Support is delivered through daily, protocol-driven interactions with surrogates and with the clinical team; sessions are conducted in a prescribed sequence, with each having defined objectives (see Table 2 ).
Key tasks of the interventionist are to facilitate the conduct of a clinician-family conference within 48 hours of study enrollment and to provide protocolized support and information to surrogates and the physician before, during, and after the conference. In advance of the conference, the interventionist reviews a list of common questions with surrogates to understand what their questions are. The interventionist then shares this information with the physician in advance of the conference (together with other information, such as family structure and dynamics, surrogates' expectations about recovery, and patients' 
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advance directives) in the form of a onepage summary (see Appendix E1 in the online supplement). A timeline of intervention and education control procedures is depicted in Figure 1 .
Education Control
The control arm consists of usual care plus education because this emulates standardized best practice for high-quality patient-centered care. This choice of a robust control condition ensures that positive results can be attributed to the effectiveness of the intervention and not merely to the amelioration of poor care. The education control arm involves two education sessions delivered by the interventionist on Day 2 and Day 5 of enrollment. The first control session entails a detailed review, by the interventionist, of the family information brochure that is given to families as part of usual care in each ICU. The brochure consists of information about the unit's visiting policy, the rounding schedule, and information about how to contact the unit. In the second control session, the interventionist reviews a published patient/family education brochure that describes common ICU care (e.g., mechanical ventilation, sedation, tubes and lines, monitoring) (23) and offers clarifications of this information in response to questions. During the education control sessions, interventionists convey a kind demeanor but refrain from providing explicit emotional support. If families ask questions about the patient's status or treatments, they are advised to discuss those questions with the clinical team.
Interventionist Training and Certification
To enhance the scalability of the intervention, we designed it to be feasibly deployed by nurses or social workers with experience in the inpatient setting but no other advanced training in patient counseling or coaching. The interventionists are nurses or medical social workers with clinical experience in the ICU setting. Training. Our approach to training the interventionists is grounded in selfefficacy theory and principles of adult learning (24) . Training used three methods: directed reading, didactic teaching from investigators, and supervised skills practice. At the start of training, each interventionist receives a training manual containing a detailed description of each intervention and control session, together with sample language for each component of the intervention and control conditions. The manual also contains supplementary readings on key intervention principles, such as surrogate decision-making, communicating empathetically, preparing families for the death of a loved one, and enhancing patient dignity at the end of life.
After completing the readings, the interventionist completes didactic training sessions with the investigators in which they review the purpose of each session and discuss common pitfalls, key goals, and key skills particular to each session (8 h total). This is followed by supervised skills practice in which the investigator models the interaction and the interventionist practices via role-play simulation with trained medical actors, using standardized cases. The investigators provide direct observation and feedback, allowing the interventionist to iteratively refine the language and delivery for each session (12 h total).
Certification. At the conclusion of training, each interventionist is required to pass a certification examination before beginning participant enrollment. For the certification examination, the interventionist takes part in a simulation of each intervention session using trained medical actors and standardized vignettes, with direct observation by three members of the research team, including the principal investigator. Interventionists must demonstrate greater than or equal to 90% adherence to the core skills of the intervention to be certified.
Monitoring and Maintaining Intervention Fidelity
Intervention fidelity monitoring. Our approach to monitoring and maintaining intervention fidelity was guided by recommendations of the National Institutes of Health Behavior Change Consortium (25) . It involves structured training of interventionists, multimodal assessment of the fidelity with which the interventionists deliver the intervention and control protocols, and ongoing support and education of the interventionists. The assessment methods include 1) daily completion of a checklist by the interventionist documenting their activity and 2) analysis by the study team of a random sample of audiorecorded sessions to determine the extent to which each protocolbased objective is achieved.
Written documentation. Each day, the interventionist completes a written checklist 
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to record which intervention sessions (e.g., first meeting with surrogates, daily check-in) occur for each enrolled patient (Appendix E2). The tool also allows interventionists to record protocol deviations that are beyond the control of the interventionist-, such as surrogates canceling a meeting or the need to reschedule a meeting owing to a physician emergency.
Trained research staff review all cases (using the daily checklist as a source document) to evaluate the overall adherence to the sequence and timing of protocolized sessions with surrogates and clinical staff. Overall adherence is scored using a customized scoring sheet (Appendix E3), and the threshold for compliance is set at 90%.
Audiorecorded encounters. All sessions (sessions with physicians, sessions with surrogates, and clinician-family conferences) are audiorecorded. Sessionspecific intervention fidelity monitoring forms were created and tested for each of the intervention and control sessions (an example is shown in Appendix E4). Trained research staff randomly sample 20% of each interventionist's recorded sessions for evaluation. We use a sampling frame, stratified by session, and sample without replacement to ensure equal sampling across session types. Using the appropriate intervention fidelity monitoring form for guidance, the rater listens to the selected audiorecording, integrates information found in the field notes, then determines and records a rating for each content and quality element required for the session. The threshold for adherence to content and quality of intervention delivery are set at 90% and greater than or equal to 2 (on a scale of 1-3), respectively. Raters also monitor for the delivery of problematic content, such as offering pure opinion, engaging in unilateral decision-making, displaying impatience, or disrespecting patient/surrogate values.
Because the interventionists deliver both the intervention and education control sessions, there is particular vigilance to monitor for any "bleed over" of intervention elements, such as rapport building or emotional support during the conduct of education control sessions. We made the decision to have the interventionist deliver the education control sessions in response to funding limitations that precluded the ability to hire separate study personnel for control session delivery. However, we took a number of steps to ensure that the control sessions did not contain any key components of the intervention. First, we developed very prescribed content for the control sessions. Second, we provided in-depth training about the need to avoid delivering intervention content. Third, the monitoring of audiorecorded control sessions offers the opportunity to ensure there is no "bleed over" of intervention content into the control sessions.
Intervention fidelity maintenance.
Intervention fidelity maintenance is achieved by the following means: CLINICAL STUDY DESIGN generated for the principal investigator and study staff, summarizing the content and quality of intervention or control condition delivery by interventionist or by session. This level of detail permits the team to identify areas where full implementation is not being achieved, and they can undertake corrective actions to better implement the intervention. If any potentially problematic content is noted, it is flagged for review during a supervision meeting. The integration of intervention fidelity monitoring and supervision is shown in Appendix E5.
Outcomes Table 3 contains a summary of all outcome measures, data sources, and time points for collection.
Primary outcome. The primary outcome on which we base our sample size and power calculations is surrogate decision makers' symptoms of anxiety and depression at 6 months posthospitalization as measured by the HADS (15) . The HADS has established reliability and validity among ICU surrogates and has been used in other trials of biobehavioral interventions (26, 27) . Specifically, responsiveness of the HADS score to change has been documented with multiple psychosocial and communication interventions (28) (29) (30) .
Prespecified secondary outcomes.
Our prespecified secondary outcomes correspond to other key hypotheses we pose regarding the effect of the intervention on the patient centeredness of care, as well as on healthcare use. Thus, our secondary outcomes include the modified Patient Perception of Patient Centeredness (PPPC) scale (31) score at 3 months, the Impact of Event Scale (IES) (32) score at 6 months, and measures of healthcare use among decedents-ICU and hospital lengths of stay (LOSs) and hospital costs during the index hospitalization.
Other Measures
We assess decision-making and quality of communication using the ClinicianSurrogate Concordance Scale score (baseline, Day 5, weekly), the Quality of Communication Scale (33) (Day 5), and the Decisional Conflict Scale (34) (baseline, Day 5). We also assess surrogates' symptoms of post-traumatic stress disorder using the IES (32) (3 mo); the HADS (3 mo); and, among patients who died, bereavement symptoms We collect patient outcome data, including in-hospital mortality, decisions to change code status or withdraw/ withhold mechanical ventilation or other life-sustaining treatments, and discharge disposition and resource use (cost and LOS) among survivors. In addition, during 3-and 6-month postdischarge follow-up calls with surrogates, we collect patient vital status; patient functional status, measured using the Katz Index of Independence in Activities of Daily Living (36) ; and surrogates' use of mental health treatment.
Mixed Methods Substudy
In addition to the outcome measures described in Table 3 , we will conduct a mixed methods assessment of surrogates' and physicians' experiences with the intervention after intervention delivery is completed. The quantitative portion of the assessment will involve questions assessing the degree to which participants perceive the intervention changed different domains of care processes. The qualitative portion will consist of semistructured interviews exploring the impact of the intervention on aspects the ICU experience, such as communication and decision-making. To avoid biasing the interpretation, these data will be collected and analyzed before the results of the trial are known.
Analysis Plan
We will conduct an intention-to-treat analysis with a two-sided a = 0.05. There are potentially several levels of nesting (e.g., surrogates within patient, patients within physician, and physicians within ICU). For the primary analysis, we will use linear mixed effects models for scale-ordered outcomes testing the effect of the intervention on HADS scores at 6 months postdischarge. Physicians and study sites will be treated as random effects in the model to adjust for the correlation within a physician and within a study site. To obtain a more parsimonious model, we will determine which levels of nesting to keep on the basis of statistical significance (a , 0.05) of the likelihood ratio test used to compare models with various nesting levels. We will use the same linear mixed effects modeling techniques for all other surrogate psychological health outcomes. If there are baseline differences in characteristics of participants in the intervention and control arms, we will incorporate these potential confounders into the model.
In the prespecified secondary analyses, we will first limit the cohort to patients' primary surrogates. We will also analyze the impact of Four Supports on the prespecified secondary outcomes using models appropriate to the types of data: 1) linear mixed effects modeling for PPPC at 3 months and the IES at 6 months and 2) generalized linear modeling with g-distribution and inverse link for costs and ICU and hospital LOS outcomes among decedents, to account for the nonnegative and skewed nature of these outcomes.
Finally, using the appropriate procedure, we will model the impact of the intervention on the remaining outcome measures. We will use linear mixed effects modeling for the ClinicianSurrogate Concordance Scale, Decisional Conflict Scale, and Quality of Communication Scale at Day 5; the IES and HADS at 3 months; and the Prigerson Inventory of Complicated Grief at 3 and 6 months. We will use generalized linear mixed effects modeling with binomial distribution and logit link to test the effect of the intervention on decisions to withdraw/ withhold mechanical ventilation, decisions to change code status, and vital status at hospital discharge and at 6-month follow-up.
Sample size is based on two-sided a = 0.05 tests and conservative estimates of surrogate intraclass correlation coefficient (0.25) and surrogate dropout or loss to follow-up (20%). With 300 patients and 450 surrogates, our study has 80% power to detect small mean differences in HADS as small as 1.7 (SD, 5), whereas the minimal clinically significant difference in HADS among ICU patients is in the 1.5-2.3 range (37) (38) (39) . With this sample size, our study will have 80% power to detect small to moderate effect size differences (d = 0.36) in PPPC score. Finally, the study will have 80% power to detect a difference as small as 5 days in ICU LOS among decedents.
We initially planned to increase the sample size from the needed 300 to 400 patients to increase the precision of the estimates of healthcare costs across arms. However, in the interim, new data were published indicating that cost analyses in this context would require an even larger sample size based on effect modification related to whether the patient lived or died (40) . In light of this, and in consultation with the DSMB, the decision was made to target a sample size of 300 patients.
Missing Data
If any of the outcome or predicting variables are missing, we will examine the frequency (percent) of missing variables and subsequently conduct two different analyses: 1) complete case analysis by including only individuals with nonmissing data and 2) multiple imputed analysis by using the multivariate imputation by chained equations method with five complete datasets. Rubin's method will be used to combine the results from the five imputed datasets. Differences between the two methods will be discussed.
Ethics
Approval for this study was obtained from the University of Pittsburgh Human Subjects Protection Office. The study is registered with the National Institutes of Health clinical trials registry (NCT01982877) and is overseen by a DSMB that meets annually. At its initial meeting, the DSMB recommended against planned interim analyses, given the lowrisk nature of the intervention. The DSMB therefore will focus on monitoring trial progress and adverse events, if any occur.
Strategies for Trial Conduct
Conducting clinical research in the ICU setting presents challenges, including enrolling distressed surrogates, preventing burnout among interventionists, and promoting long-term follow-up among enrolled surrogates. In Table 4 , we list strategies we employ to overcome these challenges.
Discussion
We faced several key design decisions while planning the trial. Below we discuss the rationale for our level of randomization, required qualifications of individuals to be interventionists, and our strategy for robust assessment of the intervention.
Level of Randomization
An early design decision we faced was whether to randomize at the patient CLINICAL STUDY DESIGN or ICU level. We considered ICU-level randomization as opposed to patientlevel randomization to exclude any possibility of contamination arising through improvements in clinicians' communication skills, but we opted against this approach for two reasons. First, a cluster-randomized trial of this type of intervention would require 15-20 centers for the study to be adequately powered and would more than triple the budget. Second, we believe the risk of contamination is low. The intervention consists primarily of oneto-one contact between the interventionist and the surrogates, and there are no elements of the intervention that attempt to improve clinicians' communication skills. Intervention activities involving clinicians are limited to facilitating frequent family meetings and conveying to physicians information about the specific needs of individual families. Findings from our pilot study support the claim that the risk of contamination is low (13) . We conducted in-depth interviews with physicians to elicit their experiences with the intervention. Physicians conveyed that the intervention changed the care provided to those in the intervention group by overcoming system-level barriers and did not impact the care provided to nonintervention patients. Finally, when evaluating the staffing patterns of study ICUs, we estimate that participating physicians will typically care for fewer than four patients during the enrollment period, which is unlikely to be adequate to change physicians' communication skills. Nevertheless, our analysis plan permits us to assess for the occurrence of contamination by evaluating whether there are changes over time in the control arm related to care processes, such as the frequency of family meetings.
Qualifications of Interventionists
A second decision we faced was determining the optimal clinical background for those selected for the role of interventionist. The primary qualification we chose for interventionists is a background in ICU nursing or clinical social work. Interventionists could not be doctoral-level trained psychologists or counselors, nor could they be physicians. Our rationale for this choice is that we seek to test an intervention that uses staff already present in ICUs, rather than testing the impact of adding a trained psychologist to the care team. Individuals with more advanced training in counseling methods are costly to employ and not widely available in U.S. hospitals, and therefore creating an intervention with this staffing model would substantially limit the disseminability and public health impact of the intervention. We also considered restricting eligibility to advanced practice registered nurses, but again, this could limit the disseminability of the intervention, and our pilot study confirmed that it is feasible for a bedside nurse to acquire the skills for the interventionist role.
Strategy for Robust Assessment of the Intervention
A third issue we faced is, in the event of a negative trial, how to best understand the causes. As described in this protocol paper, we put in place a detailed strategy to assess and maintain intervention fidelity in order to minimize the chance that a negative trial result would arise from poor execution of the intervention. In addition, our analysis of the qualitative substudy data will offer insight into surrogates' and clinicians' experiences of the intervention.
Conclusions
This paper describes the Four Supports intervention and the detailed protocolization and intervention fidelity monitoring and maintenance plan we developed to test it. This methodology provides a template that may be of value to other trialists developing and testing complex behavioral interventions. n Author disclosures are available with the text of this article at www.atsjournals.org. CLINICAL STUDY DESIGN
